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In flu ence of γ-ir ra di a tion on ther mal-evoked
conformational tran si tions and hydration of fibrinogen
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The in flu ence of γ-ir ra di a tion on conformational changes in the hu man fibrinogen in aque ous so lu tion by the
mi cro wave di elec tric method at ~9.2 GHz has been stud ied. The real е’ and ap par ent е’’ parts of the com plex
di elec tric permittivity of the na tive and ir ra di ated with doses 20, 60, and 100 Gy fibrinogen so lu tions at the
tem per a ture range 2-70 °C were mea sured. The con for ma tion tran si tions of fibrinogen were found out at 25,
33 and 63 °C. The ac tion of г-ir ra di a tion was shown to cause an in crease in pro tein hydration and struc ture
dis or der ing of bulk wa ter in so lu tion in the re gion of melt ing of the thermolabile do mains of fibrinogen.
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Pres ent work pres ents the re sults of the re search on the
in flu ence of γ-ir ra di a tion on tem per a ture-de pended
conformational tran si tions and fibrinogen hydration in
wa ter so lu tion us ing the method of mi cro wave
dielectrometry at ~9.2hHz. Real ε’ and imag i nary ε’’ parts
of the com plex di elec tric permittivity of sam ples were
mea sured in the tem per a ture range of 2 - 70°C of
fibrinogen so lu tions in 10mM tris-HCl buffer (pH7.3),
con cen tra tion 8-10mg/ml. The na tive sam ples and ir ra di -
ated with 20, 60, and 100Gy doses pro duced by 60Co were
in ves ti gated. The ex po sure dose power was 380R/min. The 
fibrinogen hydration de gree was cal cu lated on the ba sis of
the the ory of di elec tric permittivity of dis perse sys tems. It
was found the fibrinogen hydration gen er ally de creased de -
pend ing on tem per a tures in crease, which cor re lates with
the ca lo ri met ric re searches data. How ever, these changes
are not mo not o nous. They are char ac ter ized by the pres -
ence of sev eral sites with in creased hydration at 10, 25, 33
°C, in the range of 45 – 55°C, and at 63°C for na tive pro -
tein. It may be ex plained by a conformational change of
fibrinogen at these tem per a tures. The high amount of con -
for ma tions is a char ac ter is tic fea ture of fibrinogen, as the
pro tein is very mov able and has sev eral forms in so lu tion. It 
was found that gen eral hydration de gree in crease of pro tein 
as well as bulk wa ter struc ture loos en ing in the so lu tion
takes place at ir ra di a tion doses of 20, 60, and 100Gy. The
hydration may in crease at the ex pense of lib er a tion of ad di -
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Short Com mu ni ca tions
tional ar eas of bind ing for wa ter mol e cules on the pro tein
macromolecules sur face due to its dis tor tion and to the
fibrinogen frag men ta tion.
О. А. Горобченко, О. Т. Николов, С. В. Гаташ
Влияние γ-облучения на термоиндуцированные
конформационные переходы и гидратацию фибриногена
Исследовано влияние γ-облучения на конформационные изменения
фибриногена человека в водном растворе методом
СВЧ-диэлектрометрии на частоте ~9,2 ГГц. Измерены
действительная и мнимая части комплексной диэлектрической
проницаемости нативных и облученных дозами 20, 60 и 100 Гр
растворов фибриногена в интервале температур 2–70 °C.
Обнаружены конформационные переходы фибриногена при 25, 33 и 63
°C. Установлено, что воздействие γ-облучения приводит к увеличению 
степени гидратации белка и разупорядочению структуры объемной
воды в растворе в области плавления термолабильных участков
фибриногена.
Ключевые слова: фибриноген, γ-облучение, конформационные
переходы, гидратация.
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